An examination of the relationship between experimentally altered rates of epidermal proliferations and rates of epidermal metabolism assayed in vitro.
Continuously regenerating stratified squamous epithelia form an interesting model for examining mechanisms controlling the balance between rates of cell formation and cell maturation and death. Previous investigations of epidermal metabolism have been mainly based on single enzyme assays which may not form a reliable guide to changing rates of flux through metabolic pathways. Methods for in vitro assays of rates of glycolysis, protein synthesis and RNA synthesis of epidermal sheets free from dermal contamination were developed and used to examine rates of epidermal metabolism after experimental alteration of rates of epidermal proliferation. Starvation resulted in a 45-53% reduction in the in vivo epidermal labeling index and a 49-56% reduction in glycolysis and incorporation of amino acids assayed in vitro. Induction of epidermal hyperplasia with hexadecane resulted in a 4-fold increase in labeling index, a 6-fold increase in vitro glycolysis and a 3 to 4-fold increase in in vitro assays of incorporation of amino acids and uridine. Hyperplastic epidermis also showed an increased rate of incorporation of histidine (a marker for keratokyalin synthesis) relative to leucine (a marker for basal cell protein synthesis) indicating a change in maturation. The results suggest mechanisms linking rates of cell proliferation and death and indicate the possible value of such assays investigating these mechanisms.